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(54) IMPROVEMENTS IN AND RELATING TO BORE HOLE 
DRILLING 

Furthermore, U la essential to ensure a 
SlS?!*** 1 p ? J u « l nerible hoiciouto 
avoid the considerable danger if an eruption 
occurs; 

faivcntion^Sere ij provlaed < a me£o?of 
exploratory drilling comprising drilling a 

of the drfttod holo^Cullaneoaily with 
dr ^** , # t *i? hole, the tube ^anltag 
cavtaglnaf the strata and ingress* wate? 
According to another aspect of die 
^^on there uTp^vided a 
mtttod of exploratory driQmg eomnrfsmg 
driffing a hole by pasting a dr^nahxJ 
downwardly through the earth, douldhtg a 
tubing around the wail of the driUedbble 
^!° A ?1 downward 
^Jf^l *°ol to prevent 
wwSi*.? ft ??. ta F ess °* rater. 
l ?5SL ,n wppdaW© member carried by 

*~ ffl«- . ..... j» 

.Inst 
stive 



France, do hereby declare the Indention; 
for which we pray tint a patent 
may be granted to us, and the 
method by which it is to be performed, 
to be pardcuiarty described in and by the 
following statements- 

P^^J^entSon la concerned with 
exploratory drilling and ta particular to the 
protection of a drilled holeaeamst cavinn 
m and ingress of water. 

Known methods, in spite of the progress 
achieved, all have the TOinmon chaW 
lerUtic of protecting the drilled hole against 
caving in of the strata passed through bv 
means of tubes which aiesent daSra? mi 

S&i?*^?" of protection 

which la costly, due both to the 



required to place the tubes In position and 
me mend handling involved and to the cost 
of the tubes used, hi particularly trouble- 
some m die case where drilling methods, 
known as rotary driffing methods are en? 

rubbing of the drifflna tool drive shaft 

th L^J* & added 

to the above disadvantage. This loss of 
powar may be considerable because this 
wJi^SJ? M tnmnd miles in 

Icau^Puxtherinore, when the tools require 
to rsdsa tnToSve 

screwed one into the other, and unscrew it 

-fl^St^ bore-bole drilling called 
2™""^ achieves a net advance over 
rotary juctfiodi ^because Hie drive abaft fa 
fcpjspod W a flttdhlo armoured hose for the 
tool driving motor and the flcribi© hose can 
be wound up or unwound by means of a 
drum. In adAkm. the space taken up by me 
drflfing platform can Sei^ccd^i sua. 
HowDTor this method does not dispense whh 
5* feed to protect the oruledhoie using 
steel tubes to prevent caving in of the i frets* 
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the n^uoed tubing so as to rn^mi roMuv* 

to progress downwardly. 
i ™ U !L < ? forface. Instead of having a 

wpported immediateJy after ddmon. 
Jfte portion of tubmg in the process of . 

^lUTWs IF enabl^ „ 
fe^y protected durma 1* tnouJdJng 90 
process because It is enougi to enrrnnTthat 
the starve former and drfikg tool bolder 

to be protected from the strata aniTaTa « 
result, all water ingress. . ^ 
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■Bfedy defUtTltX IS Jd UST" '° 

pwpwmdan of the tardier a 

***«cnai axe estreated. Mlxrr 27 1* h^i^-j 
to jun^nte the r^^^^^ 
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smit the drilfing depth thus ensuring an 
Infection pressure for the resins at form era 
IS and 16 which It 30 bar* higher than that at 
the bottom. Flexible bene* 33 and 34 are 
heated thus ensuring that the viscosity of the 
material is not lowered. A valve 37 enables 
the introduction of hardener into a static 
mixer 38 to be stopped. This allow* italic 
mixer 38 to be drained of hardener, m the 
event of a temporary atop in drilling, before 
valve 39, which controls the feed of rain to 
infection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 Is being made, 
ii closed* It wffl be understood that two 
assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. 

Thus H wQl be understood that circuits 5 
and 7, Illustrated in Figure 1, each cosnpriae 
two channels, one for the resin and the other 
for the hardener, the channel for the latter 
being provided with a valve such as 37 
located on the inlet aide of a static mixer 
such am 38. Likewise, valves , such as 39 
control the flow of each oi the retina and 
they are located one in channel 7 near la* 
jectton zone 19 and the other In channel & 
near injection zone 20. 

The advancement of drilling and the 
forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dlaCTammatkally 
in Figures 3 to 5. In Figure 3, sleeves 11 and 
12 arc illustrated deflated and inflated 
respectively. Sloeve 11 la fast with body 10 
and descends with body 10 aa a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, hut with body 10, under the 
control of control unit 9 (Figure 6). Oil 
entering the top part of oyhuder 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
r emaining firmly applied against tubing 8 by 
pre vtons inflation or the sleeve. Thus, as tool 
tea downwards, body 10 descends 
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ore 

- 2 progresses 

relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during this 
movement, a certain amount of ream is 
extruded in zone 20 to form sleeve 6, the 
ream, gradually polymerising fn die regions 
of the heating element 18, whereas resm 
50 extruded in zone 19, the flow of which Is 
different from the resin used In the mazing 
of sleeve 6, polymerises near heating 
element 17 to form tubing 8. It Is of course 
understood that the quantities injected sre 
55 in proportion to the downward progress of 
the tool and the thlrkncs* of the respective 
sleeve or tubing. For example, the sleeve 6 
may be shout 10 mm thick and the tubing 8 
about 50 mm thick. The control unit 9 
60 controls the supply of reams. 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cyhnder 42, Figure 4. This leads to the 
immediate Inflation of sleeve 11, Figure 5, 
65 which holds the body 10 while sleeve 12 is 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve ll may 
be ensured by an electrical Impulse from an 70 
end of stroke stop 58, the impulse being 
transmitted by wire 61 to control unit 9, 
Figure 8. As solenoid flap valve control 
circuits which control hydraulic feed to the 

r antic circuits are well known, details of 75 
various circuits ensuring inflation and 
deflation of the sleeves have not been 
Illustrated. Thus, daring a period of time 
which may be very short, sleeve 12 moves 
down to slower level so thai when the tap of 80 
cylinder 42 is close to piston 40, all that is 
necessary is to apply oil uncW pressure once 
again inside sleeve 12 ana release the 
pressure inside sleeve 11 to return to the 
minal conditions illustrated in Figure 3. For 85 
this purpose sn end of stroke stop 59 may be 
used wfdeh sends a releasing Impulse by 
wire 60 to wmtrol unit 9 (Figures 1 and 8). In 
Figure 8, then, art found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel Aa and an up 
channel 45 In zone Z, Figure 7. 

A high pressure pump 45 supplies the oil 
necessary to inflate formers 15, 16, shield 22 
and si eeves 11 and 12. A first circuit 43 leads 95 
to controls CI5, C16 and C22 for Inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls CU 
and C12 for sleeve* 11 and 12. The assembly 
of circuits 48, 49 sod 50 controlling controls 100 
CI 5. C16, and C22, and circuits 46 and 47 
controlling controls CU and C12 are placed 
under the control of the general control 51 
for advancing or s topping the forming 
machine and in consequence piston 40, the 105 
movement of which depends on die oil fed 
via ci r cu it 41. Circuit 41. serving channels 
C42o and C42& controlled by control 
channels 62 and 63 from the general control 
51, enables, via channel C42o, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42&, cyunder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 1 15 
tmrniltr* sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the inflating and deflating operations for 
Sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 Is also placed 
under the control of controls GB» CF and 



Valves B and F may be closed in the event of 
me forming machine being stopped or due 
to detection of a high pressure zone by 
detector 53 coupled to control unit 51 by 
C53. In this nhcrtratkm, the zone including 
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the tube making machine, and tho hsfUtmblo 
iueeves, hu been indicated by the letter Z. 
The moulding gone has been indicated by 
the letter M. As far as the mud circuit is 
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coocernod, It ii seen that it ii fed in by 
flexible hose 3 and returned by channel 4b 
In annular section A. Supply carcutts 5 and 7 
far ream* and hardener* are placed under 
the control of controls C35, C36 and C35 

C * 3 SL£L W€U «»?«>I» C37 end C'37 
controlling ralvta 37 for the hardener 
circuits and C 39 and C '39 eontroffins valves 
39 fo r the rains supply. A channel 54 
connects control unit M to controls C35 to 
C36 thus bringing tho ream flow under a 
control nfetrte to tike speed of advance by 
any desired method, channel C53 also 
enabling this How to be brought under a 
cmiteol , relntlvB to the presrm tudating at 
tbe bottom of the drUBng transmitted by 
m-ijssure sensor 53 by any desired method 

a?ava& vcr •—!■-* 

to addition to thasa controls, a dotted Hue 
C 53 has been illustrated to show a apodal 
connerfbm the object of which b to eendl. 
**smal set in motion by very high pressure or 
auction Thh ri^iX 'u^aeT 3 
foM^cflon 55. enables the flow of resms to 
be stopped and heaticg of heating elements 
H anbT 18 of formers 15 and 16 to be 
switched off, by means of connection 56 for 
controlling the closure of the mud circuit 
vuljes B and P and by mean, of connection 
57 for controlling the miM frg of sleeves 1 1 
and 12. with tSc ob^cTc? tocio^thc 
machine and proceeding to insert a cement 
pms> 

As these various circuits can be of any 
form and as they are not part of the isr 
ventton insofar as the apphcaticm o/ the 
units, which can be obtained from trade 
sources, is concerned; .it has not been 
oecnied necessary to illustrate in detail 
each control, whose structure may take any 
form. Tbe control of resin flow Omits such 
Dayn 2° J 1 °* ^crease of 10%. Thus, 
even if the bore hole — * 



70 



even n me bare hole passes throosh an 

onW lead to a flight loxre-se m sleeve and 
tubing thicknesses m the region of the 
cavern. Again tt win be noted mat atmousfa 
such envnras ajei nsnaHy nUed with waterTS 
55 is always possible to make the sleeve 
becmiw^raaterial thereof is selected to 
be able to polymerise in water. As the tufiinu 
b Dxotected by the sleeve, me tubrngTcaS 
stifl be moulded narmafly. 
^ If drilQng must be interrupted, the Dow of 
^dew U stepped by means of valves 37 
end the resm caicults ara drained of her- 
acner. If drOung recommences, a start Is 
made by mschmmg the inner wall of m* 
bottom,part^MS^bing slew ^ 



the bottom of the drilling. Thus the 
retractable tool 2, during its descent *d- 
J»£* to head giudually^dowttwanlsii^ 
tubbigand cuts a waH in a truncated sham 

^ ^"SJS 1 ^ ^ Meeting sW^ 
Thg truncated ihape cutting may alter- 
fflB^vely be carried oat by Vboring sleeve. 

£2J5§ ILl PW« bus been 

£SE££J? £° fccn *P *Y of the 75 

urUQng toot the measure at the bottom 
^.^Jfd <y the clarn^ orTS 
£12™- J 1 conventional way. When 
funa -15 reaches the point where the 
Sweated ^ resin is 80 

injected without hardener thus forcing out 
fte mud, then the control! are set for the 
nantoner und resin. While the 
machine Jm descending and as soon as 
fotmei -16 reaches the bottom end of the 85 
truncated cone, the controls are set for 
forming the outer sleeve. In tuts manner a 
Pf^Jftkt is made between the^riier 
tuttng and a new section of tubing, the end 

truncated layers of tubing restn. Thus the 
ffl»Chme constructed enables a perfect 
tobmg joint to be made after anto- 
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^■ftf-^eut that the tbormohardening 

tleeye and cubing can be of any sort 
provided that ms5 meohanical pWrdes 
are sufmdent to take the phu^cicmv 
vchtfunel tubing Thus melnvmiuan » 
compasses the case of forming a tubing B 
without making a sleeve 6s ^* 
isj^addUion to the above-mcnooned 

the tnternal sleeving of a minctered be 
<»£Pfctely mddTsedtube. puncOTea 

Wn a% t the controls for advancmg the 
r*J iSSS nr i! hy m f aM 09 •"eves ft, 12 
Sf? ^^SL 4 ?! rerersed to return 
the sjsemhiy to a desired depth, ss for 

2r^i!l^^??^ thetubW process 
tt^JSL^^J* .^"^"Wfe to the 
previously formed portion. 

WHAT WB CLAIM ISs— 

m ^°^_ 09 exploratory drufing 120 
cosnprfsmg drffiing a hole and mooJdmgi 

S^J! n ^^ 1 5S^ 1** *5edSle 
smioJtaneously with drflHng of the hole, the 
^be^wventmg caving in of the strata and 
mmeas 01 water. +jc 

* m efto* of esploratory drflBng 
comjrhttng drilling a hole by psstinsHi 

mouiding a tubing around the wall of the 



drilled hole ilmultMeoiiBly wit 
oa wmra id movement of the drfllW t 
t* lading 
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with the 

------ ^7"*^ « ujc anutng cooL to 

carried by the arming tool fa amm/iTi 
prevrot reltdy,, movement twtWeen the 
J* «w»ed between the a&kwSiy 

#. A metbotf aooSafiif to claim 3. «- 
J|WcH tte «™™«d«bl«, material iTTiUm£ 

/. A method aoconlisA to claim 6 | n 

2°™*?. to J*»*l«» XMSo around the 
ttie drilled hole, the faJeettoa «oL^v*f. 

^lA."***?* aooeadi^g to claim 6- In 



body, a aocond inflatable aaauS? aW? 
^Wy»«*^l to the booyTe^fiSfc 

and fee^.SKXdC 
j, 1 * "*L^"" e eworitag to either cfaha 

i » ** nid body carrlAa 

JUtabto annular itteld tmiiSSeJy beW 

^^^^^ S3 

ctambefB being pto^idetl^ w 
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frctcd materials ere controlled ao u to 
«g»^eo«to»t tMoSSfShoth tabh£ 



material ooanpriaoj channel 
of the hijeetkm «oae of «fi 
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pressure In the bottom of e bole being 
drilled ind lor continuing me How ox 
moulding material. 
22. A machine according to claim 21 

5 when dependent on claim 19* In which said 
control means Is adapted to act on r ecept i on 
of an Impulse from tno pro—ore sensor snob 
that, when the nreanne sensed by the sensor 
exceeds a preoc t etinlacd value, said control 

10 means causes the delivery oj mud to the drill 
Cool and to stop, both the sleeves to Inflate, 
the or each hardener delivery valve to dose, 
the or each delivery valve for the mo aiding 
material to dose at the outlet from the or 

IS each static miser onoa the mixer has been 
drained of hardener, the switching oft of the 
or each heating element circuit and s halt to 
the machine's progress downwards. 
23* A. machine according to any of 

20 20 to 23, in which said control means In- 



cludes means for automatically setting in 
motion the Inflation of the first sleeve 
deflation of the second sleeve aiui its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end of stroke itop being connected to means 
for setting hi motion Inflation of me second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jack. 30 

24. A method of exploratory drilling 
substantially as herein described. 

25, A xaachine for exploratory driHhttr 
sobstsmtially as herein described with 
reference to the a ccompa nying drawing*. 35 

A. A. THORNTON & CO.. 
Northumberland House , 
303—006 BghHolborn, 
London, W.e.l. 
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